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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-beam 
exposure head and a multi-beam exposure device, which 
carry out exposure and recording of an image in a 
desired resolution by using an optical fiber array having a 
two-step layer structure, without hardly changing the _ 
imaging magnification of an optical system. /* - ""faT 



SOLUTION: A multi-beam light source part is formed, in ^fyC' ^ 3tt)l "V \ 
such a manner that a plurality of beam emission ports of \t V* I f[ 



^P**Q 



the multi-beam forming light source part of the 1st layer 1R * 
of the optical fiber array having a two-step layer ihc^ 
structure, are disposed apart by a prescribed distance, 1Hh ^ 

in parallel with the parallel orientation of the beam /C ^ rV^afa 

emission ports of the multi-beam forming light source st ^» PA, 3 °*i 

part of a 2nd layer; and the position of the beam 
emission ports of one end of the multi-beam forming 
light source part of the 2nd layer is deviated in the 
parallel orientation, with respect to the position of the 
beam emission ports of the end of the same side of the 
multi-beam forming light source part of the 1 st layer. 
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2^@<ov;l,5 1 lf-AP^Mg|5^tf-AttiWaoM^ 
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immmmm 

m w □ # mm mrnrn z *> it xwmm s * 1 * ® 2 <d -7 
me$ 1 <&v e- a ^BK3tiH«^ e tuit $ n&» 1 

OV;U^tf-A<7)&lf-A<!:^ieS2<7)T;U^fcf-A^ 
fiS*Bill^ ^ iHMStitS 2 <Z)7J^ f - AOS t - A 

6, Mfev;u^e-A36««*E»Ed-li:T. BSE* 1 co 
T;u^tf-AO&t'-A(tWIESg2cov;i,^t:'-A(7)& 

Wi =L-cos (tf , + <f>i ) /U 
CCX\ Lit. L = ( ( ( ( 2 • n - 1 ) 
(A0) ) /s i n (A0) ) 5 + P 



20 



o s 



• Q+ P 

) 1/2 

• M) ) . 



0, tt, 0, =c o s-' (2 • Y / (Dr 

<t>. te, <t>« =si n l (P/ ( ( ( (2 - n- I) 

Q + P • c o s (A 6) ) / s i n (A 0) ) 2 

P 2 ) Ul ) x&ztthiz. 

AOH, A^ = c,p s- 1 .. (2 • Q/ (D U -,M) ) - 



c * 



a£*T*C<h£l*«c!:t-*B*li 1 tcEiKGDT;^3 1 t: 
--Aag7t'V7 K. 

[IS*«3] £bK. Sf(ICv;u^k-A3tiS6K<i:lfl&« 

AttES 1 <0«3fc*ftK:*5HT. MES 1 (OT^fcf-A 
<hflfiia»2«)-7;^tf-A<7)fttf-A*«, AftEM*** 

W&lsHEf * c chic J; oT, MES 2 <D»3te*f+c:43t> 
T, A3E$ 1 <0T^^f-A<bg9ES2O-7^^h'-A 
0>&t*-A#, WfEM***IfiI»c*5^TXS»C»MI»-C 
EBStiT, WE»B***ft^LTE»»»JhtBrB 
o«2Wlf-Aev^*^i«^5C<!:*tt»t-r*B* 
JH2HE«OV^tf-A8^^ K. 
[»**4] MEe-AUi»P«)fiWIB||«*Di , MfE 
» 1 (Otf-Afcf-y^&P, A9ESB 2 <&fcf-A 
Q, ME3t¥«(0«B«¥€:M^L. 

ares i o-7M v-AMi&ftmt&tmzm 2 <d-oit 

*B«mBli*Wf cb-T^ch, TEA (1) KcfcoTJRfc 
en*W( ^«3£5n*C<!:S»B<i:-r-5»*9l3JcE 
«a>v;i^fc:--AB3fc'Vy Ko 

(1) 

^os 1 (2 - P/ (Df -M) ) nttS/Kftt? 
AUiWD<B{SB£*fr5. AftES2<DTJU*-fc;-A»fiE 

TfeinssoJSo e-ABWQ^ftBcoafc^jeB^ifii-re l 

(K*Af .fr*t, TEA (2) T***6btl5At «f« 

« £ns c t z¥rWi£T2>ffi#m 4 cfe«(D7j^ 



Af = (Wr • M • s in (Oj ) + P ) / (cos (0, ) • M) (2) 



[»*«6] ME*¥*tt, MSB IWT^e-At 
MEM 2 CDT;U^£-A<0ft5f&+ ic. WE***©!** 
**tWtt*i«itl/>^t#t*B*fll3- 
5Ot^n^lcElt<0v;u^t'-ASI3fe'\^ Ho 

[tt**7] MET^e-AXKIUtt, *7 7-f/t- 
7 U-f t> 6ft*M*4i l - 6 o^-fti^lcE«coT « 
/U-Ftf-AStf'Vy h\ 

-ABft'Vy Kt, 

MEE»tt»*nHBUUS«LTI5HE-rsctlzJ:o 
T. MEEaWtt*i:**r*T'>^- K^A*«Afc 
ctt»»tTST;^e-AB3e*B. 

[0 0 0 I ] 



-ASSTt^^tC^t-^. 
[0 0 0 2] 

[6£*c0ftJR] PSIS (Presen 

si t ized Plate) $rffl^^p«WS^j£< ff JbtLTtr^. 

(uvK) . g (yg-» , 43J:^b crju-) 03 

(f>7» , M (W>9) , Y Hid-) i$i:^B 
k (ft) 0)4fi«)fi5MlfHjftB^lcXBU »6tifc# 

&©fi»*iBjftB^^*^t»T*siatifc*e-A*ffl 

VKBUWfflOC. M. Y, Bk(/)4 fecOJ&lJK&.HIKLT 
1^0 L^L. fi<p. HfK3:S0)|ff*fb^BISIWIBia>lB 



3 

vX-rATSfcnfcC. M, Y, B k<D4&<D&#mm 
All ^ £ ffl ^ T U — «f fcT- AS? CO 3t tf - A K cfc T ffift 

P (Computer to Plate) Snt^S. 
[0 0 0 3] W«H*<&K»Bffc**flKffc 
0)fzSb\Z. f2g$g£2 4 0 0 dpi 3 6 0 0 

dpi. S5i:tt. 5 o o o d p i £xm%m<ttz>c 

[0 0 0 4] L4>Lttftf6. :t*<B3fctf-A-Ca>BiSS 
K5A<0III1ER£ 1 0 0 0 0 r pml^lCt^'M^ 

ata. ^igwirfc. nnntwt>. n^hwc^. mag 

At^7-f > £|ipSKIIfteS'r S C t \Z cfc 0 ff 

So 

[0 0 0 5] 

£$-<£t><aT?££ 0 fit, — «cat-K*7r-f /<- 

3fc77*f/t-7U-f*»SttWS*l 

2400dpi** 53600dpi, ^eiCti, 5 
0 0 0 d p i tl^fca^colBttS^WOSIAT; PS 

7K©»**<R*t36C»ntf&6r. )^77^A'- 

7 U -f <D m RR fe , 77^/<ff£J;oTTRttMH3ft* 

^46, *77-T A'-7H<0*8t^*<t5t. #77 

-f /x- 7 u -f b it a $ v *>j£ < 

[0 0 0 6] -BllC*7 7*f /t-^U-TSrtt^fc 

^-C£<t££T-£So L^U 2ScDPglt^ii(D^7T 
-fH-THTit MAtf, T&<0ft77'f A*-7l^ 

-7U^«ffiW*|tn^i^^f^^^l«W$^fc<hLT 
fc, ±R<D3fc 7 7 -f A'- 7 U i CDS! flirt* T&coft 7 7 < 



( 3 ) ttM2002-L69lL3 

A*- 7 U-f COSB^l <fc -3 £ < ffiStco if *y ^WH 

[0 0 0 7] 2^(Ofe b @^ig(7^7 7-f A--7U- 

-Y^fflt^^^, WAtf 2 4 0 0 d p i 3 6 0 0 d 

p i \zm®Lj£.*wm7LZ>tttb\z, yt¥&i>>x*m^ 

fci:t)t*S«fS*ttlB0. 5 BIT. MAB0. 3 3tiS 
X'&Zfztb. *x\z, PS«fiK«3fc£ft5itifflcO-?.M^ 

/fl $r/h*<-r^C<hT, J»*8fiflE^it^«<ftO. PS IS 

^mLx^Mm^it^^y^m^um^z^o 
>xa)«^a«iii!Jcj:orfc, v^tr-A^tf-A* 

a? [ooo 8] J:£nH£&ffiffiu 

ft 7 7 -f A*- 7 U < * 2 RORMtfifi £ je^cfc *> (D £ ffl 
[0 0 0 9] 

mmzmiktzfzifxn^m .t&BW&jt&K-r &tz$> 
\z. *%m*s is6**n*e«w»««3t-r*%8s« 

^ »<&fcf-Am*ra ^susds wnflw $ ft » ra^isi! a $ n 
^^2<Dv;u^t:-A mi&ytffisi t & m x. . mmm 2 o 

■ JSf|flli:¥fffcBfeiBlHi«inTER*n*tt)H, WIS 
» 2 cov;u^e-A^eK7tM<^-*SScot , -AtL J ,9ta(»& 
K^, fftieiB l<DV^^e-A^.DE)tiEK<7)Ri;(fflc03g| 

40 [ooio] .hj$cov^5 1 fcf-Ai»7t / \*y H 

ti, WK^^^e-A^SBcOffllfC, I COVJU^F 

tf- Zn ff^ pE3t»M^ 6 UJ W $ nfc^ L <D ~? e- A <D 
^e-Ac!:M^^2C0T;U^lf-A^^->tM^^bd J J W 
5 nfc S 2 co v e- A <D & tf- A t f)K MKGStf 
^<O^^«c0^[Sj^B^^SS!$*yj^fC^^T^lL 

ffraisa-cfiiB^naa 1 <og#£fra>^ MEv^fe 

-A^iKgU^lHie^ti-T, 

t: - A ch M £$ 2 0 -7 ;u 1* - A co & t* - A ch gfraei 

^^^77f^tc^^T^5:(c^p B e jPj5TSM^n^)^2(7)a? 



T, (»E*2«)(l36*frK:tj'^T, MESBia>v^hf 
-At*iE»2 0)v^^t;-A(ofttr-A^, NEM£ 



(4) W^2 0 0 2-I69i 13 

***^LTE»«»±KBfa©»2we-AKy**» 
[0011] CCT, iidiOV^^f-A®^^^ 

WEe-AuntPcoewnnBtDi, MESBK&e-A 

fcfy^fcP, WES2C0lf-Afcfy^^Q, ffi£%¥# 
<o*Slfctt**M<fcU WESlcoTj^tf-A^^ig 
^<fc^I2m2(Dv;i/5 1 t'-A^£7t^gBi:^^^ii 



Wf =L«cos (0. 
CdT, Ltt, L= ( ( ( (2 • n - 1) • Q+P • c 
os (A0) )/sin (A0) ) 2 +P 2 ) , Q 
, ti, 6?. = c o s' 1 (2 • P/ (Df • M) ) , 
tf. Oi tt, $i =s i n- 1 (P/ ( ( ( (2 • n- 
1) - Q + P- cos (A<9) ) /s i n (A0) ) 2 
+ p2 ) 1/2 ) r&zttblZ* Afltt, A(? = cos 

1 (2 • Q/ (Df «M)) -cos" 1 (2'P/(D^ 
Af = (W ( 'M'Sin (0. ) 

[0 0 13] fflE*¥*tt. MESlK&V^fc? 

-AtffiE^av^e-Att^+l::, Attfi%3*% 

'SyKt, »EE»tt»*^HilS^SS#LTIsHE'rsc 
t^cfcot, MEE»m»££**t^57tf*-K7A 
£ n d £ £f#® <h -r 5 T )\,=f- hf - A % B * if & 

[0 0 15] 

out, ^f+^^ffitcTn^nsff^^^i^sicpaB^ 

[00 161 Hli:it #B9l0>-7;i^e--AB3fc£B 

w»ii*««t?*5T^^e-AB**H ua»* mz 

[0 0 17] SlftSB 1 Ott. llfeff^tC^DT^Iig^ 

EawftAicisns-frT. 

ifCT^tf-ABMfi'Vy K 1 2 t, r^^-F 

%Mtl8£, 3 IM-*U->X2 0 t, 1S»U>X2 
2<L, K«»ft«Bj«SH2 4ch*iJC#UT 

[00 18] 1*1 6H VJMPtf-ATtflgSB 1 8£@ 
je**U H»ftfltBI*i6ll2 4Jt(lH«*nTl^. 



) /M (l) 

*r • M) ) "C*0, nttfiJRftT?**. 

[0 0 12] 2 ±ifi0)7JU?br-A*%'\? K<0 

BfcatfS, ME»2(D , T^tr--AP«3ttai»offla) 

S<h, ±a?^T;U5 1 t'-A^^^\>y Ktt, TIBS (2) 

+ P)/(cos (0, ) • M) (2) 



[0 0 19] ViU^tf-AftSlffl 1 -*0)JBjB^ 
£A«3ftfcV^fcf-A£, .-#fi!)ilIWi|-l:fto 

tt"f) *>6IB*a*l/ U— If tf— A<7)ON/0 F F tfiM 

30 -f) (CctoT»^$nfc)t77</ , c-«)«iH^63e77 
-f /t-£A9*£*i*. vji^tf-AftiHSB 1 8 

»*77-f/t-7KH 0 2lC^-TctofC, Hfttttf 
18 a, 18 b&cttf 1 8 c«CJ:oTBf3e<OttB»wilte 
SftT^S. fcfc, *«W*C*5^T«, Jt7 7^/H: 
iotM$n56 4IB<0ttJ*fa£J&J*"f-5rt<, C<0» 

[0 0 2 0]3t77-fA-7Hlt 32*^771' 
A'-l: ( totM$n5)t.77^A'-7H'FA l fccfc 
tf3 2 *(0)t 7 7 Al: J: o tifilt $ nS3t 7 7 < 
40 7KFA 2 tC2P5H$7^etl^o 3t77-f A-7U-f 
FA. tt, H3£«*tl 8a*<fc^H«««l 8c^±^ 
Tfcf-AfcHWQ 3 0 a. -3 0a32^f5)CM$n 
T^£o 7t^7</N*-7Uf FA 2 B^ffitt 

1 8 a*5<fctfH5£SBWl 8 c KcfcoT, ?£77^A-7 
HFA, ©fcf-ABmtPOieWiEB*|6l^fft, 3 
2!B<7)if-Am3tP3 0 b. -3 0 b3i##«S*ro* 

[0 0 2 1 ] 7^7 7-f A-7K FAi (Dtf- 

AttlWa3 0ai -3 0a J 2M^77'fA-7H' 
50 F A2 (7)tf-AtBWa 3 0 b, -3 0b3,ti, (fi 



(5) 

7 

wm) Dr sicKiten. #7 7^-71^ fa. 

<»®i<F>\d-Lm\n 3 0 ailt #77^ A'-7U-f F 

a 3 ©Ri;««aa)tr-Aiastp 3 o bi kwlt, & 
^ffia*[fii{c<B utMEBAM? a< «nt^ 

So 3t77^A'-7KFA. <0fcf-Atti&C13 

Oai -30a 33 ^77<A'-7^FA 2 (/)^A 
HJ»Q3 0bi -3 0bnlt MM (VJU^bf- Affile 
3tagffllB) WrlBtlT^So 
[0 0 2 2] z\i)*-9\s>X2Q£* &&1>>X22 

8fl)3t77<A-7KFAi *5£tf3fc7 7 <f A- 7 U 
■f FA2 ^6ffiW$nfcT^t-A€:a»Wlw*/Mx 

JU/-^I/>X20(!:, *5ftU>X2 2£ffl^ 

[0 0 2 3] 7^^-K7M4H ^®IIPSHR« 20 
0)l2att»A&**LT^SE*|fi]^IsI(E-r4 K^AT 

[0 0 2 4] Sgft^y HM»ftK^I«ttH2 4tt. ~? )l 
ft"A«ai 8£©£)KgL£:g-fr 1 6*R*Ifi»C 

Cffl^rs, M«lflK?X«B2 VJl^tf-Aft 
B«18(0*7.7<A-7KFA 1 ^77</t 
FA 2 <£><M>ftl£iI0, -7;i/^e-A0)ftmi*ffi]C5p 

fT^®tett^oiw®e-rSo 30 

[0 0 2 5] B3I1 7^ftf-AM«18««^ 
$70 9— K 7 A 1 4<D;£fi£ji.fc«£<0«»ft*^* 

2 4tt. @»«2 4a<tS«2 4 b€:i(cWLT**$ 
tl5, BKiffi 2 4 a tt. *«2 4 bfC»LTR*|fi](ia 
fiE(Clft£, 0ft«2 4afcB£3ftfc£ffl«tt2 4c«!: 
tt*Sn. ■»«2 4elCJ:oTia4'*¥*ffilfc:a«EtC 
frffifSIWSPy K2 4dl:J:otll»$nSo BlftgR 
2 4 aaBCtttiftt. li»eo*7«tt«£m>T«KA 

2 4a60IE*i*T, Bf3£<0«»ft Ks^TS C t X\ 
■?Ji^tf-Aftig9Sl 8^77^A-7H FAi £ 
«ttf)t7 7</\'-7KFA2 CDttHftSttgftrra. 
[0 0 2 6] ftfc, ««2 4 f *3<ttf 2 4glt Bftffi 
2 4 a{C@£2n/t£fflS*t2 4 c ^tt^WKLTM 

»2 4cW, «tt2 4 f£cfctf2 4 g<7)P B 1£#g/jT££ 
«Hl*n?. aAtMWAKftBK-rftCt^-C**. B 
ITU Mttfttt*<0.i. <hfcoT*i!K B3K«3ft 



♦*BB 2002 - 1 691 1 3 
IMMKftt. MftAttO (*¥) Tttftn. B3TH 

[0027] ztz> m®fim-5i'£mm2 4«j:tf%^« 

Sftl 711 #ftft3 lfcBBHESn* &fjft3 III 

«, ■9dnftifiB«KMatiitM2nft:m4ai;3 2 

<b«£f 3«Mai;**rU MMali3 2 0>Btefc«fcOB 
l + y#|fi] (H**»lfi]) llS«2 4ba»«r««J« 
ttfcfc*. Jh£ftfei;*J:tflHMai;3 
2H MftAftpT««B2 4. {S&ft£*Jggti2 4tc 
loTl^7^fe-A*Ml 8fc<fctf3fc¥*at#l 

tC2 2 ft-jucy^riaitftii-rsMifesiaw^^rt-r 

So d « «fc ^ «CH j£lE««ll^ *7 7-f A*-7^ FA 
1 MM77i'A'-7KFAa ^ 6 WW 5 tiff* )U 
^tf-AK^oT, 7**-h*7Al 4^Jg#SnfcE 

Ai *J,fct«fc7 7-f A'-7K F A 3 tCj;oT^7t^n 
fcM*SE#|6]CD*l#. v;i^fcf-A83fc'W K 1 2£y 
TjfilC&iW £. COLT, 7J^t'-A^7Hl 

2n 709- k?a i 4Jc«#$nfcaa»»»A±& 
««i<z)B«i*ai;3 2 t»&-rs«64ai;«)a*&^-a:Kj: 

D«*IC**S*U\ S»2 4b*y^ffilt^«i$itS 

[0 0 2 8] Slftgl 1 Ott, R?3ffilCffi£ 
m* TJi^e-ABft'Sv K 1 2*HWT. ^77^fA' 
-7KFAi *5J:«3t7 7-f/tFAi 
«>, B*tt»A±(cWBO)tr-At!y^t»*-r*fe«) 
3fc77-f A-7KFAi *«fctfje:7 7*f 

3t77<A-7l/1'FA2 ©»<»e-Attl»tP©ttl 

So 

[0 0 2 9] CCDJl^ 3t77^fA-7KFAi jft^S 

«a»W»A0)|iJ«aE*[P] (yaffil) KfcUT. 5C5 
fCfiB£ftfctf-AX#y Y<F>\L-UMv?frt>. ®U 
A8E?r**B2 4&ffl^T0fe«)ftflE«»Sli-r, Id® 
tt»A«)M*S*|pj (yjfrfi) l:i)UT,3E7 7'fA'- 
7KFAi ^ett!l(^nS7Wt-A(/)&t'-A^ 
SSIlfiB * tltz K- A X * v h CO tf- A fc! -V ^ic^fk 
$ti:SC<hT> lS«»*€:*A.rt. 82»tmAJi<D« 

[0030] cKoiattTju^e-AjgricittKWHWf 

*5«ktf365i|fiB*mi*6L«Ai tt, S (1) feitfi 

(2) ic«fcoT£tts<z>a<«P*LK c^jc^^a: 



10 



M) 
M) 



(i) *5«ttfjC (2) \z&r>x$Libz<to\t\&T<i>mmz 

[0 0 31] r&toft. m4\Z7n?£o\Z. K77l/i 

tf-A<t, #7T-r/t-7u-f f a 2 #€>ttistsn*v 

KEBSttfce-AXsR-y h Bi .B2.B3.B4- 
• •«tr-AtryVp©«3l£*ft*6, ■ 5te*T«fc3 

fL^-ti-T (*7r-fA-7KFA. M^7r-fA' 

c o s (0. ) = 2 • P/ (Di 
cos (0 k ) = 2 • Q/ (Dr 
A0 = cos" 1 (2«Q/ (Di • M) ) 

- cos 1 (2 • P/ (Di * M) 
[0 0 3 3] :^Wt'-AX^7hB 3 , B % (8) 

. &<ktfB' , <DttBB8»*»KS<!:, TB5t (6) 

sin Wi)= P/L 
s i n (02 ) = (2 • n- 1 ) • Q/L 

A0 = <I>1 + ^2 

[0 0 3 4] £ (6) tt, ^6(CiF-rJ:oH. t'-AX 
tf'yhB* W*«ts«i:e-AX#-v hB 4 CD £ia 

tttBLT»^n*jS"C*0. iC (7) tt. t'-AX* 
-yhB* <D+iDj«i:K-AX#y h B' 4 0)*&&t& 

L= ( ( ( (2 • n- i) • Q+P 

+ p2 ) 1/2 

[0 0 3 5] ntt, 1 , 2, 3. • • • 

fce.«ftt?ftS*<, n=lcOi§£te. l^7IC^Tck? 
tf-AXtfyhBa (=B f 3 ) CD**6,££i§££ 

*ftA'iaia>tf[«ji*«WoT. »sja>tf-Ae 'y^Qfid 

n = 2<&«&te, IS 7 ll^T £ O H. t'-AX 
*yhBi (=B f 3 ) ©*.t.«*aS3£*3lE*|6!a)il[ 
«.t£, fcf-A.X#>yhB, *«MffloT. dcOil^b 
fcf- A tf *v*Q(0 3 fficDKEfB. (BtlfcttB JH* 

VVi = L • s i n (tc/2-0, ) /M 

= L • cos (0 i +cp t ) /M 



( 6 ) SU2 0 0 2 -16 9 1 1 3 

10 

t'-AX#7 hB' 1 , B ' 2 > B * 3 , B ' , • • • 
©t:-Ae-y^QO«^*frJCWr)tt>LS«&*»iW-r 

So 

[0032] ±oMo*-r</r*fc»c, g] 5 (c^-t <t 

■r^«&T mWTZt. Tttt (3) (4) * 

TGit (5) C^tr. it (5) ©A«#. 

ttttfta^I*«B 2 4 fcffl^T«*a***ASfcj&«) 



(3) 
(4) 

(5) 



(6) 
(7) 
(8) 

*Tf#bftSitT<fc£o jSRtt. t'-AXtf-y hB 

3 (=b* 3 ) <o«t>^jS*as^s«#i6)(oa[i*±^. 

tf-AX#.yhB4 ^t'-AX*7hB' . IC&I^TS 
^LT. « (6) - (8) £:frLTi£ (9) 



•cos (A 0) ) /s i n (A 0) ) 2 

(9) 

-AX*7hB 3 (=B' 3 ) CO + ifcjfttJi £££ «/y 
f^l^it^ii^^^or, CCOit^^b (2 • n- I) • 
Q«tnfcffiBlCt-AX*y hB 4 (Dty'bW&ihT&Z. 

[0 0 3 6] t'-AX*7hB.i bf~ 

OKA 3A^(ca@LT. TldiC (10) 



EUi±0. it (9) <0LftSC (i 0) l;ifSAT3C£ 
T. it (1) ^Ci/i^^So a (1) "Ttt, fcf- 
Atf-y^P, t-At 4 7fQ, S«S«n. eMIHMDi 
^^^^iT, V^tf-A»fiE3tiRfBI«Wi 

[0 0 3 7]-*, ttneH^Ar&LHAi rat, a 

t>T. « (2) Ki:oT*#)btl3o CCT, ft (2) 
tt, H8 (a) (r^TJ;o(C, SM*«#|6] (y*|fi|) H 
^^TVWh'-AMB l (h^jlfti'-AMBi WBJ 



(1 0) 

0) V J I ^ e - A T' T # S tf - A X * ^y h (7) A fc « ( Z f 4 K 
T^Ti^t'-AMB: (0t'-AX#7hB. ct. 2* 
BlrftBTSV^e-AMBi cOtf-AX#»y hB 2 

«a)>7ia]^i:***[fi] (xyjffi]) ^bSfin, ^©IS*, 
H8 (b) iCTFTcfcod. t'-AX^7hBi #811 
T-e^^t'-AXi^yhB' , #. fc'-AXtf-y hB 2 
50 WlLTT^^t'-AX*7 hB* 2 ^6t'-At?^y 



(7) 



11 



[0 0 3 8] ffch^. #f8WK*5l>Ttt. HIS (c) 

— AM B i <h-7Me-AMB 2 COffi^COTJl,? 1 fcf-A 

AMBi CDtf-AXtf-y h B. t, 2SICftit§V* 
Af • M • cos (0, ) = P + 

a (2) «, s (i) tr-Aif-y^p. e- 

AtT^Q, SSUfcn. B9imMDf ft£tf)£C£-C, 

[0039] coyote, **isw-ett. a (n *a 

(2) TSAStlSTJ^tf-AWiBJiXBIBHWi 
tf&^ISeg^ft-f 6L*SAi ft, |2i;^tJ;o^ 2 

Si«w*7 7 < a-7 k casts c 1 @f££ 

fr*. »i:«»ftS5I«8i2 4*ffli^, T^^-e- 
[0 0 4 0] C^tl^g^lOm t'-Afcf-y^ 

£ * A CO fcf - A tfy 9- tfi « t ffi & K <7> s * %. ft e , 
a (9) IC^TAS^ H4»ft«Pl**B2 4*ffl^T 
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fcf— AM Bi tTJI/^tf-AMBj 6O«ft#l#n<!:P!fii<0 
i-i&ftfttt. HI 8 (d) C^t c k^^2^)3ftM 

*tLT#&h*TBa (i n £$t5S (2) tmz> 



Wi • M • s i n (0« ) (11) 
i0 [0 0 4 1] «Atf n= lCD*i£. 0 5C/TtJ:oi:, 
VJI/^t'-AMBi iSctc^V^^t'-AMB^ (Dt'-A 
X#*yhBi , B 3 . Bs • • -fcjltf. b-AX*>y 
h B2 . B4 , B 6 •••*«, t'-AX^'VhB* 1 . 
B' 3 , B f s • • • fcefctf. t-AX#7hB' 2 , 

b * 4 , b f « • • • ciMft-ra. -rn^tf- 

AftilgK 1 8 0T;U^!f-A#rt«Bmi«Wi *5£tfft 
WBB*ffijT6L*BAr (l)'*5J:tfj£ (2) ftffl 
^1836**1^^0)7?. kf-Atf-yf^BBttSt! 
-y^Cttft. dnfc&to-frT, 7 * * K 7 A 1 4 Ofnlffi 

o. £***ifi] (x#*i) ^e-Atf-y-f 

[0 0 4 2] C0)J:o&gftHS I 0 Kfc^T, "7H^ 



[0 0 4 3] 
($11 





8ft£i 


K62 


2SS3 


US 4 


B9>imPgDr 


130C/im) 


l30(//m) 


130(jum) 


130(/im) 




0.33 


0.33 


0.33 


033 




1 


2 


3 


4 


7*f t -A »f* 

*smmw, 


117.30am) 


234.6(//m) 


234.0(^m) 


234.SC/fin) 




271.aUim) 


478.6(/<m) 


477.6(1/ m) 


47B.4(/lm) 




2400dPi 
<0.=6O.4<&)) 
i 

3600dPi 
(0 b =7O.8O(g)) 


2400dPi 
(9 a =60.4(Jt)) 
I 

3600dPi 
(0,=7O.8OOt)) 


2400dPi 
(fl.=60.4(W) 
I 

4230dPi 
(fl b =73.74GS)) 


2400dPI 

(0a=60.4CK)) 

i 

4860dPi 
(0 b =75.9OG*)) 



[0 0 4 4] 1 W. ft 1 1 7 . 3/im, 

$27 1. 8 umftZZt?, 6 0. 4f 
0, ^blO. 4KM*lfti££Jfrt>U ft 
7 0. 8 Aft ZZtT\ 1 0. 5 8 3 3 wmcOtf-A 
t 4 7f cT)»ftKtCf9^r^ 2 4 0 0 cl p i frt>* 7. 0 
5 5 5 /t mcOb'-Ae-y^coW^lSlllB^T^ 3 6 0 0 
dp i IC^SCWOteAa ^/i:, S£2 



5^ 



T'ti, Wr ft2 3 4. 6 /trru Ar ft4 7 8. 6 
"t^CchT, 6 0. 4mo&${P\8tO> ^blO. 48 

m^ftKft^^u. m®ftmo>£ 7 o. 8«<frsr 

(ht?. 1 0. 5 8 3 3 tfm<nif-Afcf -y^COjRftK^ffi 
St5 2 4 0 0 dp ii&^j, 7. 0 S 5 5 /imC0h'-A 
tTy^a)l!fftlSJ**BST* 3 6 0 0 dpi IC^SCWO 



(8) 
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[0 0 4 51 K£ 3 Wi £2 3 4. 0 /im, 
Af £4 7 7. 6 Mmm:i:t, 6 0. 4&C0flg& 

^6 13. 3 4&(«&ftj££*g^U 
0b£73. 7&-f£<I<hT, 10. 5 8 3 3 /imOt' 
-A ¥yT(Dffifa&\Zte%TZ> 2 4 0 0 d p i 36*6, 
6. 0 0 5 um<r)£-&¥y?0m&felztt%'t2>4 2 
3 0 cl p i ICgftKWOftASCtrt^**. SbK, 
»j£4©<fc3K. Wi £ 2 3 4. Sum, Ai £47 
8. 4 p. in tTZ>ZtT\ 6 0. 4 f£CD(g$48g 0 , 

5KMttfi££it*U IKAAKdfe £7 5. 
9ffi-r^>C<!:T, 1 0. 5 8 3 3 Mm£>b:-At: y?(D 
mfo&lZte^tZ 2 4 0 0 d p i 5. 2 2 6 3 /i 

m<7)tf-At? y^0)/BttflfJC«a-r-5 4 8 6 0 d p i \Z 

[0 0 4 6] $itz> i££2-4<7)Wf &£ZSAt «, BS 

6 0. 4m<Dmmftme> ^en. 3 4s«^ft 

ffi£if ^Td ^T, K6. 0 0 5 /x mtf) fc?-A tf -y ^co 
fiStS&lCta^-f £4 2 3 0 dpi fc**fcW0BA*;: 
<h^T*^^(5^, 6 0. 4S(D(i^il^ ^bl5. 20 

A^y^<0fcft«ICfflS-rS4 8 6 0 dpi K*S£W 

1/>X*, v;i^tf-AMBi ^JitfMB 
2 C03t»+«C»ALT, »&l££4 200dpi^50 
0 0dpi ©WBSHIBBT* MAtf, 

H9+o)««ci . c= ^c^ <r>mmz\mmmmv> 

X£ESf SirJ:^, C£>J§£> 4 2 3 0 dpi £4 2 
0 0 cl p i I:, 4860dpi£5000d 

*<D«IIS£ff 9*fWrJ:t^ CKOcfc^^lBftft*^)* 
■ Btt. «6*. «ftffi*£ 2400dp I 3^6 

3600dpi (C 5 0X*fc*1«J:3l::, £ff*fg^£ 
^ * < K ft * it -5 & OTttfc t > It e6 , <h o T 

h^>£Ml&lrtS 0 

[0 0 4 7]-HAtf. f££3tf>W ( *J;tfA; <z>fl£ffi 

or. ^, ^^i3. 7se«»$^t, mmfime* £ ^ 

7 3. 7|£c!:LT, 2<b\Z. «*«W8 >X£ffl U 
jg»<S$£0. 33^6 0. 3 3 2 3 (0. 3 3 x 

4230/4200) izmmmTzzt?, mmm£4 

2 0 0 dpi CW0*A4Ct*«-C**. *fc, 8S4 
<7)W, fccfctfAi (DfiSrffl^T, 0, 3^6 15. 5SH 
fclSttT, «jf»AECd k £7 5. 9££LT» 
»*«H»l^>X*ffl^T. *6fcfg*£0. 3 3**6 
0. 32076 (0. 33X4860/5000) Jd« 
^ST^Ccht:, »&&£5 0 0 0 dpi Cf0M5 



«fBH 2 0 0 2 - 1 6 9 1 1 3 
14 

[0 0 4 8] K±, *S8W©T^t-A«je\y K* 
[0 0 4 9] 

[»W<Dj»«] 8l±. Um\zm\\sit£o\z, WffcE 

—#0*77* A-7U<<a$oe-Affi»a<7M4@ 

*fDcoftS(c*tLT, ttHBB#rtfc1ViT<r>aa>T. 

Ae?*£W0*ATE*miHcESTac<k#T* 
5£ (1) (2) <DJ;?[C, *77>fA- 

«*'syH«»»lW«Mfc)B^T, 3fc**Sr£A 

•3^ 5 0KK±**3fc«&C*«&:fcStt 

■ [BBafHWftH?!] 

[HI] *f8W<BV^tf-AS}K'Vy K«rffl^fc* 
«W(OVJU^lf--Aai3tJ6Bco--*l(i«(D«B£^-r» 

HB-e&a« 

[02] B 1 K^TT^fcT-ABft'Vy K<0£Bffi 
[S3] B 1 lw^-rvJU^tr-AB*'\-y h'lCffl^b 

n^MHAa^x«Bo)«fie6«-r«idtBTft«. 

[84] B lC*fTj^i;-AB)|£BBOE»B± 

COt'-AX^y hCOS^STBT**. 
[B5] B 1 ^*TT^hf-A**SB(C*5Jt^. 

m&fi&<»£{tizftotmffi±<D\i-L>ztfy b<D&m 
*nwr*BiwBT*ft. 

[0 6] B 1 C«-TT^tr-A:«Jtt|ftBC45»t-B> 
ffi^ftfe(D^fbtrff-5ESffi±(7)e-AX3p'y hW^W 
*KWrs««>lllWBT*S. 

IB 7] B 1 JC*TT^^bT-AB3tl6Bici3*t4, 
(fi^ftffi^*fk^fl£oE&ffi±C0tf--AX7p'y hWWj 

[88] (a) - (d) tt, BlKSTvjU^e-AB 

189] B 1 icStvjI/^fcf-Aa^KHIw^tt*, 
»*«H»l^>X(OfiBttB«:S-rB-e*S. 
[«»©KW] 

1 0 -7)^ f- ASSESS 



(9) . m$2 0 0 2 - 1 6 9 1 1 3 

16 

2 2 «M*l/>X 

2 4 mmnm^mm 

30ai •••30 a 32, 30b. • • • 3 0 b o 2 fc: 

3 2 JffiUfci; 



[HI] [i2] 




25 

12 7J^li-A8^yH 

14 7£*-F5A 

16 g# 

1 7 Tt^^S^ 

1 8 V^lf-Aftffitt 

2 0 3U^-^U>X 



(10) 
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[B8] 



(a) 



(b) 




(SDlnt.CI. 7 

GO 3 F 7/24 
MO 4 N 1/036 
1/113 
1/06 



mmvm 



F I 

B 4 1 J 3/21 
H0 4N 1/04 



f-7J-h'(##) 



L 

1 0 4 Z 



2C162 AE23 AE37 AF57 FA04 FA18 

FA48 FA50 FA53 FA70 ' 
2H045 AC09 BA33 DA24 
2H097 AA03 AA16 AB08 BB01 CA03 

CA17 LA03 
5C051 AA02 CA07 DB25 DB30 DC05 

DC07 DE24 EA01 
5C072 M03 HA02 HA06 HA08 JA07 

QA14 



